ABSTRACT
INTRODUCTION
With a surface of about 25700 km 2 , Sicily, located in the middle of the Mediterranean Sea, is the largest island of the basin. Due to its geographical position, it is a natural "transition zone" for west-palearctic freshwater taxa with different chorological gravitation (Naselli-Flores et al. 1998) . Sicilian insularity and climate, characterized by long dry summers and short rainy winters, implies the lack of a well-developed permanent surface hydrographic network. Nevertheless, several hundreds of temporary water bodies are spread throughout the island, and represent the most common and typical freshwater systems in Sicily, as well as in all the Mediterranean region.
In spite of the abundance of temporary water bodies, crustacean fauna of the island has been mainly investigated in man-made lakes (Calvo et al. 1993; NaselliFlores & Barone 1997; Naselli-Flores et al. 1998 ) whereas a few scattered samples were randomly collected in these natural environments (Cottarelli & Mura 1979; Margaritora et al. 1982; Cottarelli & Mura 1995) . In order to fulfil this gap and to get a more detailed inventory of Sicilian crustacean fauna, a series of collections has been carried out in more than 250 temporary water bodies, starting from winter 2000 onwards. This has led to the identification of several crustaceans species new to the island (e.g., Marrone 2003a; Marrone 2003b) . Among these, Hemidiaptomus (Occidodiaptomus) ingens (Gurney 1909) , a diaptomid calanoid copepod, was found in a temporary pond on Mount Cofano (north-western Sicily). According to our knowledge, this taxon, typical of Tunisian temporary ponds, has never been collected previously in Italy. In this paper, a short description of Sicilian specimens, along with a revision of the available literature and some biogeographical considerations on Hemidiaptomus distribution in the Mediterranean basin are given.
MATERIAL AND METHODS
The material was collected in a temporary pond (Gorgo di Baglio Cofano: latitude 38° 06' 11" N; longitude 12° 40' 39" E), located in the north-western part of Sicily. The pond, with a surface area of about 350 m 2 and a maximum depth of 40 cm, lies in a clayey depression on a calcareous bedrock, at 249 m a.s.l. All its watershed is used as a pasture land and the pond itself is used as drinking place for cattle. Its filling generally starts in November and it retains water till late spring, according to temperature trends and precipitation patterns. . Samplings were carried out with a 200 µm mesh hand net. Collected samples were fixed in situ with 4% buffered formalin and sorted in laboratory under an Optika dissecting microscope.
In the sampling dates, the pond showed a rich macrophyte coverage, conductivity values ranging between 400 and 450 µS cm -1 (20 °C) and pH oscillating between 8.2 and 8.5.
Individuals of Hemidiaptomus (Occidodiaptomus) ingens were set apart, preserved in 80% ethanol with glycerine and stored in authors' collection. Drawings were realized with an Olympus CX41 microscope equipped with a camera lucida. Copepods were identified according to Dussart (1967 , 1969 , 1989 ), Einsle (1993 , Kiefer (1978) , Petkvoski (1983) and Stella (1984) . Copepods' taxonomic nomenclature follows Dussart & Defaye (2002) . Branchiopod crustaceans were identified according to Alonso (1996) , Cottarelli & Mura (1983) and Margaritora (1985) . Chorological categories were applied according to Naselli Flores et al. (1998) and Vigna Taglianti et al. (1992) . Table 1 shows the composition of the crustacean fauna collected in the pond. Representatives of all the main groups of Branchiopoda co-occur in this environment as well as two different species of Ostracods, and several Copepods. In particular, three calanoid copepods of different size were found in the pond: Arctodiaptomus stephanidesi (Pesta 1935) , the smallest, Diaptomus cyaneus Gurney, 1909 and Hemidiaptomus ingens (Gurney, 1909) , the largest. According to our knowledge, the latter taxon, although signalled in Southern France (Petit & Schachter, 1943 in Dussart & Defaye, 2002 and Corse (Champeau, 1971 ) has never been reported for Italy.
RESULTS AND DISCUSSION
The genus Hemidiaptomus G.O. Sars, 1903 comprises, according to Dussart & Defaye (2002) , three subgenera: Hemidiaptomus s.str., Gigantodiaptomus Kiefer, 1932 and Occidodiaptomus Borutzky, 1991 . It is actually known from Europe, Middle East, Siberia and Northern Africa (Kiefer, 1978) and, although being a (Roy, 1907) . Extended collections recently carried out in Sicily have also revealed the presence of the latter species even in the island, whereas H (O.) roubaui seems to be absent (unpublished data).
Hemidiaptomus (Occidodiaptomus) ingens was described by Gurney (1909) as "Diaptomus ingens" on the basis of specimens collected in Oued Tindja (Tunisia). Gauthier (1928) found in Algeria and Tunisia a taxon which, on the basis of the drawings provided by the author himself, lacked the terminal setae on the endopodite of the left P5 and thus were attributed to the subspecies H. (O.) ingens inermis Kiefer, 1955 . A third subspecies, Hemidiaptomus ingens provinciae Petit & Schachter, 1943 was described on the basis of specimens collected in Camargue (Southern France). This subspecies, according to Dussart & Defaye (2002) has been re-described as H. ingens. In addition, on 1969, H. ingens was signalled in Corse (Schachter & Champeau, 1969; Champeau, 1971) . Nevertheless, Dussart (1967 Dussart ( , 1989 , Kiefer (1978) , Stella (1984) and Zaouali (1995) had been considering this taxon as exclusive of North Africa. Therefore, on the basis of existing literature, the known distribution of H. ingens was limited to Tunisia, Algeria, Camargue and Corse. Actually, Kiefer (1957) , by studying two males collected in Oued-Tindja and sent him by Gurney, observed a single seta on the endopodite of the left P5 in both specimens. Anyway, on the basis of further observations that he carried out on these animals, Kiefer (1973) suggested that the presence of one or two long setae at the apex of endopodite of male left P5, the only morphological difference occurring between the two presumptive subspecies, was a plesiomorphic feature, seldom expressed. This way, according to him, H. ingens inermis could be a synonym of H. ingens ingens, and the presence of these setae an unreliable diagnostic feature for H. ingens.
Although nauplii and copepodites were observed in the pond of Baglio Cofano soon after its filling in November, sexually mature specimens (49) were collected for the first time on February 12 th 2004; 10 more were collected on March 2004. In both samples, males were more abundant than females, with a ratio of about 3.5:1. This unexpected sex-ratio would need further investigations. Moreover, it could depend on a sampling bias due to a spatial segregation between sexes, as already observed in other entomostracan species (Cottarelli 1968) .
Morphologically, the Sicilian animals are almost identical both with the ones described by Gurney (1909) and with the H. ingens ingens described by Kiefer (1957 Kiefer ( , 1973 on the basis of Oued Tindja specimens (Fig.1, A-K) . Anyway, two significant observations, both of them related to the morphology of the endopodite of P5, are worth of being underlined.
Out of 42 examined males, 36 proved to present 1 terminal seta in the endopodite of left P5 (Fig. 1, D , E, G), 6 presented two setae (Fig. 1, F) . None of Sicilian males lacks the long setae at the distal end of the endopodite of left P5, this character being typical of the presumptive subspecies inermis (Gauthier 1928 , Kiefer 1957 . Gurney (1909) shows the endopodite of the male left P5 as bearing two setae in his original drawings of the specimens from Oued Tindja (Tunisia), the locus typicus of the species.
Nevertheless, all the specimens collected in Sicily, as those from Oued Tindja (Tunisia), do present one or two setae while all the Algerian individuals studied by Gauthier (1928) and Kiefer (1957 Kiefer ( , 1973 do not, as well as those collected in Camargue and Corse. Although calanoid copepods very often show a plastic morphology in their chaetotaxy, especially related to the number of setae, with differences detectable even within the same population, these features related to the morphology of the endopodite of the left P5, would need, in our opinion, further investigations.
Collected females also showed a remarkable variability in the number of the spines in the endopodites of P5, their number ranging from 1 to 3 even in the different legs of the same animal (Fig. 1, A-C) . This variability was not noticed by Gurney (1909) , Kiefer (1957 Kiefer ( , 1973 Kiefer ( , 1978 and Dussart (1967 Dussart ( , 1989 .
On the basis of the cited literature and our own observations, it seems that the animals from the easternmost part of the distribution range of H. ingens show a remarkable variability at level of the ornamentation of the endopodites of both males and females P5, but do always present at least one seta. Conversely, the male specimens of the western populations are always lacking them, thus being "inermis".
The Mediterranean species of Hemidiaptomus show a rather well defined spatial distribution (Fig. 2) with H. maroccanus found at the westernmost limit of Mediterranean area, H. roubaui in the north-western part of the basin, H. gurneyi in the eastern part (up to Israel with the subspecies H. gurneyi canaanita (Dimentman & Por 1985) and H. ingens in the central part.
In the studied pond three calanoid copepod species were present synchronically: Arctodiaptomus (Arctodiaptomus) stephanidesi, Diaptomus (Chaetodiaptomus) cyaneus and Hemidiaptomus (Occidodiaptomus) ingens. A similar calanoid assemblage was described in North Africa and Corse by Gurney (1909) , Gauthier (1928) and Champeau (1971) , with A. (A.) stephanidesi replaced by other calanoid species of similar size, and in Sardinia by Stella (1984) Stella (1984) , the synchronical coexistence of different calanoid species in the same pond is possible only when trophic competition is avoided by their different body size, which allow them to exploit food resources of different size. Furthermore, a recurrent feature of the ponds inhabited by H. ingens is the presence of large branchiopods and cladocerans typical of the "more rainy" Mediterranean regions (Gauthier 1928) . Some taxa seem to be strictly related with this diaptomid, co-occurring with it in nearly all the sites: this is the case of Chirocephalus diaphanus, Daphnia (Ctenodaphnia) chevreuxi, Alona spp., Ceriodaphnia spp. The presence of notostracans (Lepidurus apus lubbocki or Triops cancriformis cancriformis) and spinicaudatans belonging to the genus Cyzicus is frequent too. This crustacean assemblage is rather typical in low altitude Mediterranean temporary ponds retaining water for a period of time long enough to allow the development of a discrete macrophyte canopy and to sustain the relatively long lifespan of these taxa.
